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157 ABSTRACT

A derailleur for a bicycle is provided in which a support
member is pivotally supported to a movable member of
a linkage mechanism having a forcible movement mech-
anism. A chain guide is fixed to the support member at
adjustable positions, so that the chain guide position can
be adjusted by the forcible movement mechanism to
change the moving direction of the chain guide. This
enables the position of a guide pulley of the chain guide
to be adjusted in position with respect to each sprocket

of a multi-stage sprocket assembly.

6 Claims, 4 Drawing Sheets
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1
DERAILLEUR FOR A BICYCLE

FIELD OF THE INVENTION

The present invention relates to a derailleur for a
bicycle, and more particularly, to a derailleur for a
bicycle, which comprises a deformable linkage mecha-
nism comprising a base member, two linkage members
and a movable member, and a chain guide provided
with a tension pulley and a guide pulley which guides a
driving chain to a multistage sprocket assembly so that
the chain 1s shifted to one desired sprocket of the multi-
stage sprocket assembly for changing the bicycle speed.

BACKGROUND OF THE INVENTION

Conventionally, bicycle derailleurs constructed as
described above, which, when the linkage mechanism is
deformed, change the moving direction of the chain
guide from the axial direction of the multistage sprocket
assembly to the radial direction thereof in the plane
perpendicular to the axis of the sprocket assembly, or to
a slantwise direction of the axis of the sprocket assem-
bly, has been disclosed in Japanese Patent Publication
Gazette No. Sho 55-22,315 and is well known.

This type of conventional derailleur, a shown in
FIGS. 11 and 12, is provided with two first and second
connecting members 105 and 106 which are not part of

a linkage mechanism 100 which comprises four mem-

bers: a base member 101, linkage members 102 and 103
and a movable member 104, with linkage members 102
and 103 being pivoted at both ends to the connecting
members 105 and 106 respectively. The first connecting
member 1035 1s rotatably mounted to the base member
101 and the second connecting member 106 is similarly
mounted to the movable member 104 through adjusting
shafts 111 and 112 extending perpendicular to pivot
shafts 107 through 110 for the linkage members 102 and
103 and lengthwise thereof. Also, an angular orientation
of the first connecting member 105 with respect to the
base member 101 and that of the second connecting
member 106 with respect to the movable member 104
are made adjustable respectively. Accordingly, the first
connecting member 105 can be adjusted in its angle with
respect to the base member 101, thereby enabling a slant
angle of the respective pivot shafts 107 to 110 at the
‘linkage members 102 and 103 and the chain guide 113
supported to the movable member 104 to be changed in
the moving direction with respect to the multistage
sprocket assembly. In addition, during the adjustment, it
is required that the second connecting member 106 be
rotated an amount equal to rotation of the first connect-
ing member 105 so as to adjust the axis of each pulley of
chain guide 113 to be parallel to the axis of the multi-
stage sprocket assembly. Thus, even when the multi-
stage sprocket assembly is changed in construction to a
wide-type sprocket assembly (a difference in tooth num-
ber of each sprocket is large) or a close-type sprocket
assembly (the difference in tooth number is small), an
interval between a guide pulley 51 and each sProcket
can be made about constant.

In such conventional derailleur, however, when the
connecting members 105 and 106 are rotated to change
the moving direction of the chain guide 113, a slant

angle of each pivot shaft at the linkage members 102 and |
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ment of the chain guide 113 for the multistage sprocket
assembly changes with respect to the operational stroke
of a control wire to deform the linkage mechanism,
thereby creating a problem in that the operation stroke
of the control wire must be changed.

This problem can be solved, for example, by making
the linkage members 102 and 103 adjustable in length so
as to change the length thereof, or by changing the
lever stroke of a control lever to operate the control
wire. In the former case, the derailleur not only is large
in size as a whole but also has a poor appearance. In the
latter case, an adjustable control lever must be used so
that a control lever provided with a positioning mecha-
nism cannot be used, and also since swinging angles of
the linkage members 102 and 103 increase during the
shifting of a chain to a larger diameter sprocket, a tor-
sion angle of a return spring increases for the derailleur
provided therewith, thereby creating a problem in that
the return spring has diminished durability. Also, for a
control lever provided with an indicator for indicating
the operating position of the control lever, the indicator
may be shifted, thereby creating a problem in that the
control lever provided with the positioning mechanism
cannot be used.

The conventional derailleur, which is provided with
the two connecting members 105 and 106 separate from
the linkage mechanism 100, is both complicated in con-
struction and also requires troublesome adjustment of
the axis of each pulley of the chain guide when they are
changed in their moving directions. Also, there is a risk
that the connecting members 105 and 106, during use,
will carelessly rotate to change the moving direction
and parallel relationships of the chain guide 113.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
derailleur which can change the moving direction of a
chain guide with respect to the addendum of the multi-
stage sprocket assembly by simply changing the relative
position of a chain guide with respect to a movable
member, without changing the moving direction of the
chain guide by a forcible movement mechanism with
respect to the multistage sprocket assembly and the
operational stroke of a control wire, thus providing a
derailleur especially adapted for use with both close-
type and wide-type sprocket assembilies. |

The derailleur of the invention comprises a deform-
able linkage mechanism comprising a base member, two
linkage members and a movable member; and a chain
guide provided with a tension pulley and a guide pulley
for guiding a driving chain to the multistage sprocket
assembly so that the chain is shifted to a desired
sprocket of the multistage sprocket assembly to change
the bicycle speed. The linkage mechanism is provided
with a forcible movement mechanism to move the chain
guide axially of the multistage sprocket assembly and
radially thereof in a plane perpendicular to the axis of
the same when the linkage mechanism is deformed. A
support member 1s pivoted to the movable member, and
a tension spring for rotating the support member in the
direction of applying tension to the chain is interposed

- between the support member and the movable member.

103 changes with the result that an exact amount of 65

axial movement of the chain guide with respect to a
swinging angle of the respective linkage members 102

and 103 changes. Therefore, an amount of axial move-

The chain guide is adjustably fixed to the support mem-
ber at a position spaced from the pivoted position of the
support member to the movable member.

The chain guide is adjusted in position with respect to
the support member to change the relative position of
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the chain guide to the movable member, thereby en-
abling the moving direction of the chain guide with
respect to the multistage sprocket assembly to be simply
changed without changing the moving direction of the
same by the forcible movement mechanism. Even with
respect to multistage sprocket assemblies having differ-
ent sprocket constructions, an interval between the -
guide pulley at the chain guide and each sprocket can be
made about constant, thereby keeping the speed change
efficiency always satisfactory, and furthermore, the
support member is provided to change the relative posi-
tion of the chain guide with respect to the movable
member. Hence, the moving direction of the chain
guide can be changed while ensuring a constant amount
of axial movement thereof even without changing an
operational stroke of a control wire for deforming the
linkage mechanism. Furthermore, since the moving
direction of the chain guide by the forcible movement
mechanism with respect to the multistage sprocket as- 20
sembly, in other words, the slant angle in the conven-
tional derailleur, is not changed, the derailleur of the
invention is simple in construction, small-sized as a
whole, and has a structure making it easy to change the
moving direction as described above.

The present invention is further characterized in that
the linkage mechanism is provided with a fixing mem-
ber having a mounting shaft fixed to the bicycle frame,
the base member is supported rotatably with respect to
the mounting shaft, and a link spring is interposed be-
tween the fixing member and the base member and
biases the linkage mechanism, against the aforesaid ten-
sion spring, in the direction of moving the guide pulley
away from and radially outwardly of the multistage
sprocket assembly.

Thus, the chain guide can be adjusted in position with
respect to the movable member and automatically
changed in its moving direction, thereby enabling the
- changing operation to be more easily carried out.

‘The above and further objects and novel features of
the invention will be more fully apparent from the fol-
lowing detailed description when the same is read in
connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

- FIG. 11s a front view of an embodiment of a derail-
leur of the invention which is used together with a
multistage sprocket assembly:

FIG. 2 1s a bottom view of the derailleur only;

FI1G. 3 is a partially cutaway side view of the derail-
leur, corresponding to FIG. 1;

FIGS. 4 through 7 are views illustrating operation of
the derailleur of the invention;

FIG. 8 is a partial sectional view of the principal
portion of a modified embodiment of the derailleur of
the invention, in which a chain guide is adjusted in
position with respect to a support member;

FIG. 9 1s a partial view illustrating fixing of a linkage
mechanism to a fork end of the bicycle;

FIG. 10 is a partial sectional view of another modi-
fied embodiment of the invention for adjusting the chain
guide in position;

FI1G. 11 1s a front view of a conventional derailleur:

and | |
FIG. 12 15 a side view of the FIG. 11 derailleur.
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DETAILED DESCRIPTION OF THE
INVENTION

The derailleur of the present invention, as shown in
FIGS. 110 3, is used together with a multistage sprocket
assembly S mounted to a rear hub of the bicycle and
basically comprises a deformable linkage mechanism A
comprising a base member 1, two linkage members 2
and 3 and a movable member 4, and a chain guide §
having a guide pulley 51 for guiding a driving chain to
the multistage sprocket assembly S, a tension pulley 52,
and a plate 53 for supportmg the pulleys 51 and 52 as
shown 1in FIGS. 1 and 2.

‘The base member 1, as shown in FIG. 3, is supported
rotatably to the fork end E at the bicycle through a
mounting shaft 6 extending in the same direction as the
axis of the multistage sprocket assembly S.

In the embodiment shown in FIGS. 1 to 3, the mount-
ing shaft 6 is fixedly screwed with the fork end E and
supports the base member 1 to be rotatable in a fixed
range. In addition, in FIG. 3, a reference numeral 6a is -
a fixed member fixed to the mounting shaft 6, and be-

- tween the fixed member 6a and the base member 1 is

interposed a link spring 15 to be discussed in detail
below. Base member 1 is provided at one side with a
pair of mounting projections positioned opposite to

~each other, to which the linkage members 2 and 3 are

pivotally mounted through a pair of pins 7 and 8, and
the movable member 4 is pivoted to the free ends of the
linkage members 2 and 3 through a pair of plns 9 and 10

‘respectively.

The movable member 4 is su:mlar in shape to the base
member 1 and is provided at one side with mounting
projections disposed opposite to each other, with pins 9
and 10 being mounted on the mounting projections,
thereby being pivoted mutually swingably to the link-
age members 2 and 3, and at its other side with a bearing
portion 4a.

The linkage mechamsm constructed as described
above 1s provided between, for example, the linkage
member 2 or 3 and the movable member 4 or base mem-
ber 1 with a return spring 20, by which the chain guide
5 is biased axially of the multistage sprocket assembly S,
that is, toward a smaller diameter sprocket or a larger
diameter one, and normally toward the former.

In the embodiment shown in FIGS. 1 through 7, the
pins 7 and 8 through which the linkage members 2 and
3 are connected and those 9 and 10 through which the
movable member 4 is connected to the linkage members
2 and 3, are slanted with respect to the plane perpendic-
ular to the axis of the sprocket assembly S. As a result,
when the linkage mechanism A is deformed, the chain
guide 5 is forcibly moved axially of the multistage
sprocket assembly and radially in the plane perpendicu-
lar to the axis thereof. A pivot shaft 11 extending in the
same direction as the axis of the multistage sprocket
assembly S is rotatably supported to the bearing 4g at
the movable member 4. A plate-like support member 12
1s fixed to the axial end of support shaft 11 by caulking
or the like so as to be pivoted to the movable member 4
through the pivot shaft 11. A tension spring 13 for rotat-
ing the support member 12 in the direction of applying
tension to the chain is inserted between the support
member 12 and the movable member 4. A plate 53 at the
chain guide § is supported so that its angular position
can be adjusted, through a mounting screw 14 at a posi-
tion on the support member 12 shifted from the position
at which support member 12 is pivoted to the movable
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member 4, that is, the position at which support member
12 is fixed to the pivot shaft 11.

The base member 1 is swingably supported to the
fork end E through the pivot shaft 6 in order to move
the guide pulley 31 toward or away from (in the direc-
tion of the arrow Z in FIG. 1) the axis of the sprocket
assembly S, and between the fixed member 6a fixed to
the pivot shaft 6 and the base member 1 is interposed a
link spring 15 which is a coil spring, to bias the guide
pulley 51 to move away from (clockwise in FIG. 1) the
axis of the sprocket assembly S to thereby adjust the
radial position of the guide pulley 51 with respect to the
multistage sprocket assembly S by use of a balance of
the tension spring 13 with the linkage spring 15. Also,
when the chain guide § is adjusted in position with
respect to the support member 12, the base member 1 at
the linkage mechanism A is adapted to rotate around
the pivot shaft 6.

In addition, a fixture 16 for a control wire (not
shown) is provided at the linkage member 2 so that the
control wire fixed to the wire fixture 16 is operated to
deform the linkage mechanism A.

In the above-described construction, the moving
directions of the chain guide 5 and movable member 4
with respect to the multistage sprocket assembly are
established by forcible movement by the forcible move-
ment mechanism caused by the slanted pins 7 through
10 and balance of the springs 13 and 15. As shown in
FIG. 4, when the chain guide 5§ moves from the position
corresponding to the smallest diameter sprocket of the
multistage sprocket assembly to that corresponding to
the largest diameter sprocket, the movable member 4 is
set to move a fixed distance in the direction of the arrow
B (axially and radially of the axis of the multistage
sprocket assembly). |

The position of the plate §3 relative to the support
member 12 is adjusted and the positional relationship
between the chain guide § and the movable member 4 is
adjusted, so that the chain guide § and movable member
4 can be changed in the moving directions thereof with
respect to the multistage sprocket assembly S without
changing the axial positions of the same with respect to
the multistage sprocket assembly S by the forcible
movement mechanism. In other words, when the chain
guide 5 is adjusted in an angle clockwise in FIG. 1 with
respect to the support member 12, the tension pulley 52
1s adjusted in position ‘leftwardly from the position
shown in FIG. 1 to provide an increase in chain tension,
whereby the linkage mechanism A balanced in stable
condition overcomes the link spring 15 to swing coun-
terclockwise around the pivot shaft 6.

Such swinging motion continues until the link spring
15 balances with the tension spring 13, and, when the
chain engages with the guide pulley 51, is carried out
around the mounting screw 14, in turn the axis of rota-
tion of guide pulley 5§51, while the support member 12
rotates relative to the movable member 4. Hence, when
the chain guide 5 is adjusted in an angle clockwise in
FIG. 1 with respect to support member 12, the support
member 12 is shifted from the position shown by the
dotted line to that shown by the one-dot-chain line in
FIG. 4 and the linkage mechanism A is adjusted to shift
from the position shown by the solid line to that shown
by the one-dot chain line in FIG. 4. As a result, the
movable member 4 supporting the chain guide 5 is
changed in its moving direction from the direction
shown by the arrow B to that shown by the arrow C.
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On the other hand, when the chain guide § is adjusted
in position counterclockwise in FIG. 1 with respect to
the support member 12, the tension pulley 52 shifts
rightwardly from the position shown in FIG. 1,
whereby the chain tension decreases to swing the link-
age mechanism A by action of the link spring 15 clock-
wise from the position where the linkage mechanism A
is * stably balanced. As a result, the support member 12
shifts from the position shown by the dotted line to that
shown by the two-dot chain line in FIG. 4, and the
linkage mechanism A is adjusted to shift from the posi-
tion shown by the solid line to that shown by the two-
dot chain line in FIG. 4, so that the moving direction of
the movable member 4 supporting the chain guide § is
changed as shown by the arrow B to D.

Adjustment of an angle of the chain guide 5 relative
to the support member 12 is carried out by loosening the
mounting screw 14, but the supporting portion of chain
gutde S to the support member 12 is given a friction
force larger than the chain tension, whereby the chain
guide 5 may be rotated with respect to the support
member 12 by a force larger than the friction force.

In this embodiment, a friction means to hinder the
rotation of chain guide § with respect to the support
member 12 is, for example, as shown in FIG. 8, so con-
structed that a mounting shaft 21 is fixed to the chain
guide 5§ and the support member 12 is provided with a
through bore 22 for inserting therein the mounting shaft
21. A friction member 23 is interposed between the -
chain guide 5 and the support member 12, thereby ap-
plying friction to the relative rotation of the chain guide
5 to the support member 12. In addition, in FIG. 8, a
reference numeral 24 designates a nut, and 25 designates

- a collar.

35

Alternatively, 1n the construction shown in FIG. 2,
the degree of tightening the mounting screw 14 may be
limited to apply friction at a contact surface between

- the plate 53 of the chain guide 5 and the support mem-
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ber 12 and at the position where the mounting screw 14
is tightened. |

The derailleur constructed as described above, when
applied to the bicycle, is disposed outside the smallest
diameter sprocket at the sprocket assembly S as shown
in FIG. 3, with the chain engaging with the guide pul-
ley 51 and tension pulley 52. The control wire fixed to
the linkage member 2 through the fixture 16 is operated
to deform the linkage mechanism A, so that the chain
guide 5 and movable member 4 move toward the larger
diameter sprocket in parallel to the axis of the muiti-
stage sprocket assembly S by means of the forcible
movement mechanism by slanted pins 7 through 10 and
by means of balancing of spring 13 with spring 15, and
also radially of the multistage sprocket assembly in the
plane perpendicular to the axis of such assembly.

In this embodiment, when the movable member 4 is
set to move in the direction shown by the arrow B in
FIG. 4, assuming that an amount of radial movement of
the movable member 4 with respect to the multistage
sprocket assembly S is a distance H, the chain guide 5
also moves in the same direction (arrow B in FIG. 4) as
the movable member 4, and is equal in its amount of
radial movement to the movement H of the movable
member 4, thereby enabling an interval between the |
guide pulley 51 and each sprocket at the multistage
sprocket assembly to be kept about constant.

If the multistage sprocket assembly S is changed to a
wide-type sprocket assembly, the guide pulley 51 is kept
In a position at which the guide pulley 51 corresponds
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to the smallest diameter sprocket and the chain guide 5§
is adjusted in its angle orientation with respect to the
support member 12, thereby shifting the movable mem-
ber 4 with respect to the chain guide 5. Thus, the mov-
-ing direction of the movable member 4 with respect to

the multistage sprocket assembly S can be changed

from the direction B to that C or D as described above

without shifting the guide pulley 51 with respect to the

smallest diameter sprocket, and an amount of radial

movement of the chain guide 5§ with respect to the mul-

tistage sprocket assembly S can be changed while the
chain guide § is moving from the position correspond-
ing to the smallest diameter sprocket to that corre-
sponding to the largest diameter sprocket.

- When the support member 12, as described above, is
adjusted at a predetermined angle counterclockwise
from the position shown by the dotted line in FIG. 4 so
as to change the moving direction of the movable mem-
ber 4 in the direction of the arrow C, an amount of
- radial movement of the movable member 4 with respect
to the multistage sprocket assembly. while the chain
guide $ is moving from the position corresponding to
the smallest diameter sprocket to that to the largest
diameter one, can be changed by a distance H; larger
than H. As a result, the chain guide 5§ also moves in the
direction of the arrow C so as to enable the radial move-
ment distance to be increased in H; larger than H.
- Therefore, even when the derailleur of the invention is
applied to a wide-type multistage sprocket assembly as
shown in FIG. 6, an interval between the guide pulley
51 and each sprocket can be made about constant,
thereby always keeping a proper speed change effi-
ciency.

When the support member 12, as described above, is.

adjusted in a predetermined angle clockwise with re-
spect to the chain guide 5 from the position shown by
the dotted line in FIG. 4 so as to change the movement
of the movable member 4 in the direction of the arrow
D, an amount of radial movement of the moving mem-
ber 4 with respect to the multistage sprocket assembly S
while the chain guide § is moving from the position
corresponding to the smallest diameter sprocket to that
corresponding to the largest diameter sprocket can be
- changed to a distance H; smaller than H. As a result, the
chain guide 5§ also moves in the same direction as the
arrow C, thereby enabling the radial movement of the
chain guide 5 to be reduced to the distance H> smaller
than H..

Accordingly, even when the derailleur of the inven-
tion is applied to a close-type multistage sprocket as-
sembly as shown in FIG. 7, the interval between the
guide pulley 51 and each sprocket can be made about
constant, thereby always keeping the speed change
efficiency at a satisfactory level.

Alternatively, as shown in FIG. 9, the base member 1
may be provided with a tongue 26 and the fork end E
with a plurality of threaded bores 27, the tongue 26
bemng fixed to the fork end E through a fixing screw 28
screwable with each threaded bore 27. Also, base mem-
ber 1 which rotates around the mounting shaft 6, may be
fixed to the fork end E; to be changeable in its angular
relationship relative thereto. In this embodiment, when
the chain guide § is adjusted in position with respect to
the support member 12, the screwing position of the
fixing screw 28 is changed to adjust an angle of the base
member 1 with respect to the fork end E, thereby rotat-
ing the linkage mechanism A. In this embodiment, a
plurality of engaging portions may be provided at, for

8

example, one of the base member 1 and fork end E, and
a retainer portion engageable with one of the engaging
portions may be provided at the other, thereby position-

- ing the linkage mechanism A with respect to the fork
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‘end E. -

Alternatively, as shown in FIG. 10, the chain guide §
may be provided with a polygonal support shaft 29 and
the support member 12 may be provided with a bore 30
into which the support shaft 29 is fitted, thereby adjust-
ing an angular position of the chain guide $ with respect
to the support member 12.

Also, the forcible movement mechanism for the chain
guide 5, which in the described embodiments comprises
the slanted pins 7 through 10, is not particularly defined
or limited in construction. |

Although several embodiments have been described,
they are merely exemplary of the invention and not to
be construed as limiting, the invention being defined
solely by the appended claims.

What is claimed is:

1. A derailleur for a bicycle for shifting a drive chain
from one sprocket to another of a multistage sprocket
assembly of said bicycle, said derailleur comprising:

(a) a deformable linkage mechanism comprising a
base member, two linkage members interconnect-
ing said base member and a movable member, said
linkage members comprising a forcible movement
mechanism for moving said movable member, re-
sponsive to deformation of said linkage mechanism,

 axially of said multistage sprocket assembly and
radially of said multistage sprocket assembly in a
plane adapted to be oriented perpendicular to an
axis of said multistage sprocket assembly when said
derailleur i1s mounted on said bicycle, and a mount-
g shaft for mounting said base member rotatably
to said bicycle frame;

(b) a chain guide including a guide pulley, for guiding
said chain to and from each sprocket of said muiti-
stage sprocket assembly, and a tension pulley;

(c) support means for supporting and interconnecting
said chain guide and said movable member and
comprising a support member pivotally supported
at a first pivot axis to said movable member and
supported at a second axis to said chain guide, said
second axis being spaced apart from said first axis;

(d) position adjusting means for adjustably fixing an
angular position of said chain guide relative to said
support member at said second axis; and

(e) a tension spring interposed between said support

member and said movable member for biasing said
support member in a direction of applying chain
tension to said chain. | -

2. A derailleur for a bicycle according to claim 1,
wherein said linkage mechanism includes a fixing mem-
ber having a mounting shaft adapted to be fixed to the
bicycle, said base member is supported rotatably rela-
tive to said mounting shaft for mounting said base mem-
ber, and a link spring is disposed between said fixing
member and said base member for biasing said linkage
mechanism against said tension spring in a direction of
moving said guide pulley away from and radially out-

- wardly of said multistage sprocket assembly.

3. A derailleur for a bicycle according to claim 1,
wherein said linkage mechanism includes a fixing means
for fixing said linkage mechanism to the frame of the
bicycle at a position at which said linkage mechanism
rotates around said mounting shaft.
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4. A derailleur for a bicycle according to claim 1, said chain guide a friction force larger. than said chain
wherein said position adjusting means comprises a tension acting on said chain guide.
mounting screw for adjusting an angular position of said 6. A derailleur for a bicycle according to claim 1,
chain guide with respect to said support member. wherein said position adjusting means comprises a po-

S. A derailleur for a bicycle according to claim 1, 5 lygonal support shaft through which said chain guide is
wherein said position adjusting means comprises a mounted on said support member and a polygonal fit-
mounting screw for mounting said chain guide on said ting bore receiving therein said support shaft.

support members and friction means for applying to * X x * *
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